Purification and mutagenesis studies of TANC1 ankyrin repeats domain provide clues to understand mis-sense variants from diseases.
TANC1 and its close relative TANC2 are two important synaptic scaffold proteins which play critical roles in regulating densities of synaptic spines and excitatory synapse strength. Recent studies indicated TANC1 and TANC2 are candidate genes of several neurodevelopmental disorders (NDD). So far, the biochemical properties of TANC1/2 proteins remain largely unknown. In this study, Ankyrin-repeats (AR) domain of TANC1 was expressed and purified using Escherichia coli. (E. coli.) cells, which showed low solubility and stability after removing the maltose binding protein (MBP) tag. Sequence analysis revealed that the TANC1 AR domain is lack of canonical N, C-capping units. By introducing two point mutations in the C-capping unit and replacing the N-capping unit, monomeric and well-folded TANC1 AR domain was purified and characterized by size exclusion chromatography coupled with multi-angle static light scattering (SEC-MALS) and circular dichroism spectroscopy (CD). In addition, mutations from intellectual disability (ID) patients and cancer patients were imported into the TANC1 AR domain. The ID mutant exhibited marginal effects in terms of conformation and protein folding stability changes. By contrast, the cancer mutants dramatically decreased protein solubility. Combined with structural prediction, we speculated that mis-sense variants tested in this study may either affect protein folding or disrupt the interaction between TANC1/2 AR domains and their binding partners.